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Abstract: This study was performed to determine the optimal dose of ozone for wound healing. Twenty
Korean black goats were allocated to 4 groups. The skin wound with 1x1 cm was induced over the hoof.
For 5 minutes per day, 0.1 ppm (Group 1), 1 ppm (Group I1) and 6 ppm (Group III) ozone gas was
applied. In control group, 5 ml of normal saline was applied daily on the wound. Wound square was
determined using color image analyzer at day O, 4 and 14. Soft tissue depth of wound was determined
using radiograph. Before the application of ozone gas, 1x1 cm of skin tissue was resected and observed
for histopathologic findings. To determine the healing effect, 2x1 cm of wound tissue was resected and
observed for histopathologic findings at day 14. In mean squares of wound, all experimental groups
revealed more reduced mean squares than control group at day 4, and especially Group II (p<0.05) and
Group I (p<0.05) revealed significant reduction. At day 14, Group I and Group I (p<0.05) revealed
more reduced mean squares than control group, but Group III revealed less reduced mean squares than
control group. In soft tissue depth of wound, all experimental groups and control group revealed swelling
at day 4, compared with day O. At day 14, all experimental groups and control group revealed reduction,
compared with day 4, and especially Group TI (p<0.05) revealed significant reduction. In histopathological
findings, inflammation findings in epidermis and dermis, hemorrhagic finding in epidermis were revealed
in control group. In Group I, inflammation finding was reduced, compared with control group. Formation
of scab and many reepithelialization of epidermis were revealed. In Group I, inflammation findings in
epidermis and dermis which were observed in control group were not found, normal skin tissue was
revealed. In Group I, inflammation findings in epidermis and dermis were revealed, reepithelialization of
epidermis was not founded. Slow healing process was observed, compared with Group 1 and II. It was
concluded that Group II has excellent promotion effect of wound healing.
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Table 1. Reduced mean squares of wound in relation to
days after wounding

mean+SD (mi)
‘Day  Control  Group Group I  Group III
0 100 100 100 100
4 645+1241" 580:9.06" 44.9:4347% 4151287
14 265:4.06" 22.2+2.72° 17.7+295'™ 31.0:13.57
Control: Normal saline, Group I: 0.1 ppm, Group II: 1 ppm,
Group Il: 6 ppm.
*, p<0.05 (significant difference between control and experi-
mental groups); a, p<0.05 (significant difference from base);

aa, p<0.01 (significant difference from base).
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Table 2. Mean squares reduced rates of wound as
compared with the previous day
meanzSD (%)

Day Control Group I Group I Group I

4 355:1241 4204906 55.1:434" 585:2.87"

14 38.0:849 358+10.71 27.144.10* 10.5+12.44"™
Control; Normal saline, Group 1: 0.1 ppm, Group II: 1 ppm,
Group III: 6 ppm.

*, p<0.05 (significant difference between control and experi-
mental groups); aa, p<0.01 (significant difference from base).
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Table 3. Mean squares reduced rates of wound as compared
with the first day

mean+SD (%)

Day Control Group I Group 00 Group M
4 355+1241 4204906 55.1+4.34° 585:2.87"
14 73.5+4.06" 7784272 82.3+2.95°" 69.0:13.57

Control: Normal saline, Group I: 0.1 ppm, Group II: 1 ppm,
Group II: 6 ppm.

*, p<0.05 (significant difference between control and exper-
imental groups); aa, p<0.01 (significant difference from base).

A oA Ay HEkE uebhith 14U Al E 2
vgted Group 1, Group T F4 F2F0] =YX
Group I+ +2k=dl, Group 1 (p<0.05)o) A} &2)4 <l
© H3tE Yepdoh A 3 F At 7he) wla
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Group 11 (p<0.0DE 0o B3t} FolA gl A
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Table 4. Reduced mean soft tissue depth of wound in
relation to days after wounding
mean+SD (mm)

Day Control Group I  Group II  Group I
0 32099 27:124 24+13} 2.5+1.39
4 57:038 56+1.05 52+1.04 5.6+042°
14 51+1.01  4.1x105 45052 53129
Control: Normal saline, Group I: 0.1 ppm, Group II:1 ppm,
Group III: 6 ppm.

a, p<0.05 (significant difference from base).

3. ¥az 4—}31 A A
“EL% B &2A WL Hg 13 ok A &

t:!

2)°l H—— 379} Ao FZol 3

29] YA Growp 1 (Fig. Hol A=
o 9@&1 AE HEe 21%11 33 \7} ol A Agg

ﬁIQI ‘%3% ] -4"‘54/‘1 %L
iZﬂ-—; L}EM]EL ‘il"iﬁ} Group
I (Flg- 5)01]*1 3]
7} A xuxg:ax] Lg%b_ Group I»}Group H°ﬂ E]O}
o g AR =8 £x2 FeET QIgick

Fig. 1. Normal skin tissue, H&E, =100.

Fig. 2. Histopathological feature of wound treated with
physiological saline (Control group) on 14 day, B&E, <100,

Fig. 3. Histopathological feature of wound treated with O.1
ppm ozone gas (Group 1) on 14 day, H&E, =x100.

Fig. 4. Histopathological feature of wound treated with 1
ppm ozone gas (Group TI) on 14 day, H&E, =100.
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Fig. 5. Histopathological feature of wound treated with 6
ppm ozone gas (Group [I) on 14 day, H&E, x100.
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